Establishing the range of "normal" values presents two Materials and Methods major difficulties. (1) Normal variation reflects multiple Bloods specimens were obtained from more than 3000 visitors to genetical and environmental influences causing intra-the 1968 San Francisco Health Fair. Each subject completed a and inter-individual variability. In particular, normal questionnaire concerning age, sex, time of last meal, general , . -j . , I T « health, and drug medication. Immediately after the blood was values vary with sex and age; hence, normal values ^^ sped * ens were analy2ed on the y site with a . Technicon based on small populations biased to one sex and a SMA 12 / 60 Methods are listed in Table 1 . Quality control inparticular age group cannot be used for general reference.
eluded the routine use of assayed controls 2 ) to tests accuracy as (2) "Normal" is not readily defined. Conceptually it well as commercial unassayed serum pools 2 ) to test precision, cannot be equated with ideal or perfect and statistically ors ™V with concentration, Table 2 lists '* " -ill · quality control data of two control sera of different composition, it is not necessarily well represented by the gaussian comrol A haying mostly low> control B high concentrations. distribution (i. e. mean* standard deviation). Both After eliminating results from subjects with a history of active difficulties can be overcome by collecting sufficient disease or use of drugs, the data were grouped by sex and; age in data to derive sex-specific and age-specific values and decades. (The first two decades were divided at age 13 in an attempt . r « » · ^ £ + to separate pre-and post-puberty subjects.) to provide an assessment of "normal in terms of that ^.^ ^ determ f ned * by atomic absorption sp ectro S co P y with which occurs usually or frequently.
a Perkin-Elmer 303 instrument 3 ) with a three-slot Boling burner This Study therefore describes the serum concentrations a nd a digital readout unit (model DCR 1) which automatically of calcium inorganic phosphorus, total protein, albumin, computes the average of four independent observations for each urea nitrogen, uric acid, cholesterol, total bilirubin, ·%%»>£%£Ä2T^2£Ä= alkaline phosphatase, lactate dehydrogenase, and aspar-lanthamim oxide 12 .o g m, sodium chloride 18.0 gm, concentrated täte transaminase in a large ambulatory population. _____ ° 2) Hyland control sera, Hyland Laboratories, Los Angeles, Tables 4 and 5 showing the significance of sex differences and age shifts, were based only on the subjects remaining after persons taking drug medication or having a previously known disease were excluded. To demonstrate the similarity of this "healthy" group with the entire population Table 6 lists calcium, inorganic phosphorus, total protein and albumin concentrations of females and males in the 30 to 39 years and 60 to 69 years age groups as examples. Addition of subjects taking drug medication or having a previously known disease to the "healthy" group hardly affected mean values, nor did this significantly increase the scatter of results (standard deviations) except in isolated instances. In males serum calcium increased after sexual maturation and fell again after the third decade, while in females it decreased during the reproductive age, rose again after the fourth decade, and finally fell after the sixth decade. The variability is similar for sex and age (Fig. 1) .
. Inorganic phosphorus fell markedly in the first two decades in both sexes, later decreasing less in males and rising again after the fifth decade in females. Variability was highest during childhood and adolescence in both sexes and during the menopausal age in females, when pronounced shifts of concentration occurred (Fig. 2) . Total protein increased until puberty in both sexes. In males it coatinued to rise until the fourth decade, falling later, while in females it decreased slightly from the second to the sixth decade, and decreased more markedly later (Fig. 3) . J In females albumin fell significantly after the second decade, but the decrease in later life was not significant. In males albumin rose at puberty and decreased thereafter (Fig. 4) . In order to obtain sufficiently large subgroups all subjects were included to study the influence of the time of last meal on the four normally distributed parameters (Fig. 5) . Although inorganic phosphorus showed the most marked effects, frequently all four parameters shifted concomitantly in the same direction for a given group, suggesting differences in hemoconcentration. Usually values were lowest x / 2 to 2 x / 2 hours after the last meal, but no uniformly consistent pattern was found. The highly significant correlations of calcium with total protein and albumin concentrations, derived from the entire population, are shown in Figures 6 and 7 Urea nitrogen was higher in males than in females in all age groups, except the eighth decade in which only 27 males were studied (Fig. 8 ). Concentrations were similar up to the fifth decade; thereafter, both the 50 percentile value and the scatter of results increased. Uric acid in both sexes was similar in childhood; later concentrations were higher in males than in females (Fig. 9) . In males uric acid rose sharply at puberty, continued to rise until the third decade, and then was stable with an apparent decrease after age 70. In females there was a lesser rise at puberty, followed by a second, gradual increase after the menopausal age. Cholesterol rose sharply in the third decade and both sexes had similar values up to that time (Fig. 10) . Thereafter, concentrations continued to rise markedly in males until the fifth decade, flattening off later. In females concentrations remained constant until menopause, increasing later to significantly higher values than those of males. Total bilirubin in both sexes rose after puberty, fell during the third decade, and thereafter remained stable (Fig. 11) . After puberty, males had both higher 
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